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Abstract 
  In this research, the performances of ascorbic acid fuel cells equipped with SiC sponge serving as the 
anode current collectors have been studied. The results were compared to that of cells equipped with a more 
commonly used carbon sheet. The anode catalysts were carbon black (Vulcan XC-72) and Pt-black. These 
catalytic materials were mixed with conducting polymers of PEDOT*PSS to enhance the catalytic activity. 
Pt black was also used as catalyst at the cathode. The open circuit cell voltage using SiC sponge and Vulcan 
was 0.61 V, and the maximum output power was 3.2 mW/cm2, which was comparable to that obtained using 
carbon sheet and Vulcan (3.6 mW/cm2). The results obtained using various combinations of catalysts and 
current collectors were discussed in order to evaluate if the use of the SiC sponge offers an advantage in 
terms of the cell performances.   
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Fig. 1 Structure of handmade biofuel cell. 
アノード材料の集電極（Current collector or Mediator）
には 10×10×2.7 mm3 の SiC あるいは 5.0×5.0×0.19
mm3のカーボンシート(C-sheet、東レTGP-H-060)を用いた。
アノード触媒は、炭素粉末(Fuel Cell Earth; Vulcan XC-72)

















Vulcan@PEDOT*PSS を塗布したもの、（c）は C-sheet で





Fig.2 Photographs of (a) bare SiC, (b) SiC coated with 
Vulcan@PEDOT*PSS, (c) C-sheet and (d) SEM picture 
















Fig.3 Biofuel cells for mediators（a）SiC and (b) 
C-sheet, (c) the cell connected with lead clips and tubes 
for fuel circulation (front) and air blow.   
3. 出力特性
Fig.4に Vulcan@PEDOT*PSSをアノード材料、Pt-B










P は(1)式に示す電流 I の 2 次関数で近似できる 2)。
ܲ ൌ െݎܫଶ ൅ ܧ଴ܫ (1) 
但し、rはセルの内部抵抗(Ω)、E0は起電力(V) である。
Fig.4の実線から r = 6 ΩおよびE0 = 0.36 Vが得られた。 
Fig.4 Typical polarization curve of 0.5 M AsA fuel cell for 
anode materials of Vulcan@PEDOT*PSS and cathode 
materials of Pt-B^C-sheet. 









Table 1. Performances of 0.5 M AsA fuel cells for various 
anode and cathode materials.  
Fig.5 Cell performances for 0.5 M AsA fuel cells with various 
anode and cathode materials, numbers in circle correspond to 
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